This paper provides new estimates of the effect of Catholic school attendance on high school completion and university commencement and completion for Australian students. Without a set of robust instruments to deal with any potential selection bias, we place bounds on the Catholic school effect using the assumption of equality between selection on observables and unobservables. The effect of Catholic school attendance is found to be smaller than previous results and negative treatment effects cannot be ruled out. A number of explanations for the decline in the Catholic school effect are considered. These include resource differences, growth in disadvantaged student enrolments in Catholic schools and changes in the school and university sectors in Australia.
Introduction
This paper provides new estimates of the effect of Catholic school attendance on high school completion and university commencement and completion for Australian students. To account for selection bias, a lower bound is estimated for the Catholic school effect using the assumption of equality between selection on observables and unobservables, as in Altonji et al. (2005a) (hereafter AET (2005a) ). The result is a range for the Catholic school effect under different assumptions about the degree of selection into Catholic schools. The range suggests a lower Catholic school effect than found in previous studies of earlier Australian cohorts.
Catholic schools are a large provider of education services in many countries around the world. In the US, around 2.16 million students or 4% of elementary and secondary students attended Catholic schools in 2009; see Snyder and Dillow (2012) . In Australia, around 724,000 students or 20.5% of elementary and secondary students attended Catholic schools in 2011; Australian Bureau of Statistics (2012) . The remaining 79.5% of students in Australia comprise 65.3% attending public schools and 14.2% attending independent schools. 1 Similar to the UK, Ireland, Netherlands and many other European countries, Australian private schools, including Catholic schools, are the beneficiaries of government support based on student enrolments. Understanding the effectiveness of Catholic schools in Australia can contribute to our understanding of (i) effects at the margin when a larger proportion of the student cohort is enrolled in such schools and (ii) the effects of large scale public subsidizes directed to privately provided education, especially those run as a group or system like Catholic schools. This knowledge can add valuable information to the debate on the subsidization of non-government schools and vouchers around the world.
The effect of Catholic school attendance on students in the US and Australia has been the subject of much research since the important work of Coleman et al. (1982) and Coleman and Hoffer (1987) . While large benefits of Catholic school attendance have been found for both countries, one of the major concerns has been the possibility that students do not randomly select into Catholic schools, often referred to as selection bias. In order to correct for selection bias and identify the true Catholic school effect, an instrument or set of instrumental variables is typically required. However, finding valid instruments for the Catholic school 1 We focus on differences between Catholic and public schools for comparison with previous studies of Catholic school effects in Australia, such as Vella (1999) , and other international studies of Catholic school outcomes. Unlike Catholic schools which are mostly centrally administered by state based Catholic education offices and relatively homogeneous in their distribution of students and resources, the independent school sector in Australia is more diverse, in terms of differences between individual schools, making it difficult to interpret average treatment effects and to draw policy conclusions. For a recent detailed description of Australian schools, see Gonski et al. (2011). setting has proved challenging. Catholic religious affiliation has been used, Evans and Schwab (1995) , as have measures of the local availability of Catholic schools, Neal (1997) .
Serious concerns about the validity of such instruments are raised by Altonji et al. (2005b) (hereafter AET (2005b) ) along with Cohen-Zada and Elder (2009), Figlio and Stone (1999) and Neal (1997) . The historical density of Catholic population has more recently been used with more success in Cohen-Zada and Elder (2009) and Kim (2011) .
In related work, AET (2005a) propose an alternative approach to estimating Catholic school effects. The AET (2005a) approach can, under some conditions, be used to place bounds on the Catholic school effect through sensitivity analysis and by placing restrictions on the magnitude of the effect of unobservables relative to the effect of observables. The data we employ in this study, the 1998 cohort of the Longitudinal Surveys of Australian Youth (LSAY98), does not offer a robust set of instruments and as a consequence, the approach proposed in AET (2005a) is adopted. 2 A brief summary of their approach is provided in Section 3 below. Based on the estimated bounds, the marginal effects of Catholic school attendance, relative to public school attendance, range between -4.76% and 5.42% for high school completion, -3.47% and 6.23% for university commencement, and -4.79% and 7.04%
for university completion.
While households choose to attend Catholic schools for many different reasons, we interpret this set of results as evidence that for Australia, the Catholic school effect on the outcome variables studied appears to be much lower than previously believed. Comparable previous studies of Catholic school effects for Australian students are provided by Vella (1999) and Le and Miller (2003) . Both of these studies adopt exclusion restrictions to deal with selection bias. Their estimates of the marginal effects on high school completion are 18% and 13% respectively. Our findings of a smaller and possibly zero or negative Catholic school effect are consistent with Marks (2007) where the determinants of early school leaving are studied with a focus on individual and school level effects. Catholic school attendance is considered as one of the determinants and is found to have a negative effect on early school leaving. It is however marginal in that it is significant only at the 11% level. In his work, the issue of selection bias was not considered. Our work complements the work of Marks (2007) in that it considers additional educational outcomes, university attendance and completion, and it addresses the possible selection bias in estimated Catholic school effects.
One explanation for the lower marginal effects is that our analysis includes education aspirations and expectations data not available in previous cohorts and studies. These additional variables pick up effects that seem to have been attributed to the Catholic school effect in past studies. We replicate the baseline model of Vella (1999) which does not include these variables and find the lower Catholic school effect is not the result of model specification.
These results, Vella (1999) and Le and Miller (2003) , are based on earlier cohorts. As a result, our lower estimates may also be related to changes in the school sector and education participation between 1980 and 2001, the later date being when the cohort under study was completing high school. Since these earlier studies, Catholic school resources have improved relative to public schools. While the link between resources and outcomes is debatable, see for example Hanushek (2006) , it is difficult to make the case that the decline in the Catholic school effect is due to changes in resources. Over the relevant period, Catholic (public) school enrolments have grown by 13% (1.5%). Some of this Catholic school growth has been in enrolments of disadvantaged students. Although we do control for socioeconomic status, this may have had an adverse effect on outcomes, lowering the Catholic school effect. We also present evidence that high school completion rates have increased markedly, tripling (to 71%) in public schools and doubling (to 85%) for Catholic schools. This has been in response to the evolution of the labor market and policies regarding early school leaving. These changes may have led to smaller differences in high school completion between Catholic and public schools. We also argue that strong growth in the number of available government subsidized university places over the period would have provided stronger incentives to complete high school and enroll in university. This may have also contributed to the lower Catholic school effects found here.
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One of the earlier analyses of Catholic school effects on comparable outcome variables for the US was provided by Evans and Schwab (1995) who found a 13% marginal effect of Catholic school attendance on high school graduation and college commencement. Strong effects are also found by Neal (1997) and Figlio and Stone (1999) but these effects are primarily among urban students, particularly urban minorities. AET (2005a) find the marginal effect on high school graduation to range between 3% and 5% while the marginal 3 study the determinants of year 12 and university participation for five Australian cohorts graduating from high school between 1980 and 1999, providing valuable insights into the evolution of educational outcomes over the period. Catholic school attendance is considered as a determinant and found to have a positive impact on both. The effect on year 12 participation declined over time, with the exception of the 1995 cohort where an increase in the treatment effect is found. This may be due to differences in survey design for the 1995 cohort. The possibility of selection was not considered. We build on this work by controlling for possible selection bias in estimated Catholic school effects. 
Data
The LSAY98 cohort used in this paper is based on a stratified sample of students that is nationally representative of school students in year 9 (9th grade) in 1998. The sample is stratified in each state by the three broad school sectors; Catholic, Government and Independent. The sample was chosen in two stages: first, within strata, schools were selected proportional to size; and second, within these schools, two Year 9 classes were randomly selected, again proportional to size, see Long and Fleming (2002) for more details. The result is a commencement sample of 14,117 students. Our analysis is conducted using weighted data to ensure the distribution of strata matches that of the population due to over sampling of certain demographics. We also incorporate the attrition weights provided with the data as the LSAY98, like most longitudinal surveys, does suffer from attrition. The most recent LSAY98
Cohort Report, LSAY (2013), provides the wave 11 response rate to be 27.3% of the original wave 1 sample. In a study of attrition bias in the LSAY95 and 98 cohorts, Rothman (2009) finds that by using attrition weights, the statistical properties of the LSAY cohorts are robust even down to 25% of the original sample. Data from waves one (1998) to eleven (2008) are studied in this paper. As part of the first wave, student literacy and numeracy was tested, and students completed a questionnaire providing a range of background information about themselves and their families. Subsequent waves were conducted through telephone interviews (participants answered a mail questionnaire for the second wave), collecting information on post secondary school studies, labor market activities, social and community activities and further background characteristics.
Our analysis focuses on whether respondents complete high school, commence university and complete university. The first two outcomes were surveyed in the fifth and subsequent waves while information on the latter outcome is taken from wave eight onwards. Students are awarded a High School Certificate (HSC) by completing secondary school and this is our measure of high school completion. Those students observed to drop out of school and who
do not obtain a HSC by wave 9 are treated as not having completed high school. 5 In addition students that did not complete high school and consequently never attempted university are treated as having failed to commence or complete university studies. These outcome variables are deliberately defined in the same way as the outcome variables studied in Evans and Schwab (1995) and AET (2005a) to ensure comparability.
Summary statistics of the LSAY98 data are provided in Table 1 with an explanation of variable definitions provided in Appendix A. On all outcome measures presented, average outcomes of Catholic school students are superior to their public school counterparts with the differences statistically significant at the 1% level. Catholic school students are on average around 50% more likely to commence and complete a university qualification. However, consistent with much of the literature on Catholic school effects, many student and family characteristics are found to favor Catholic school students outperforming their public school counterparts. The average educational attainment and socio-economic status of Catholic school parents is higher for mothers and fathers, while educational aspirations and motivation are also higher among Catholic school students. Similar results were found in Neal (1997), Evans and Schwab (1995) and AET (2005a) . These summary statistics suggest some positive selection into Catholic schools based on observables. Controlling for this selection on observables in order to present a truer reflection of Catholic school effects is straightforward.
However, what is more problematic is dealing with any possible selection on the basis of unobservables. We now turn to a discussion of the ways in which we can control for observables and unobservables when trying to identify Catholic school effects on educational outcomes.
Method
In this section we outline the widely used empirical approach to assessing the effectiveness of Catholic schools. In our context this approach ranges from single equation probit models to bivariate probit models with an exclusion restriction to control for selection bias. We then explain the approaches proposed by AET (2005a) to deal with the absence of reliable instruments by placing bounds on the effects of Catholic schools.
Our focus is on the effects of Catholic school attendance on high school completion, university participation and completion. Given the binary nature of these outcomes, we estimate the effects of Catholic school attendance using a probit model. The naïve specification takes the form
where outcome is the probability of an educational outcome (e.g. high school completion),
X is a vector of individual and household characteristics expected to influence outcome , C is an indicator variable of whether the student attended a Catholic (C=1) or public (C=0) high school and u 0 is an independent disturbance term.
This model is used in the first instance to establish a baseline effect of Catholic School attendance. However, as is well understood in the literature, estimating this single equation probit model is likely to provide estimates that suffer from selection bias. The selection problem is one of Catholic school attendance not being random within the sample. Either parents or schools or both may be selecting students into Catholic schools systematically, based on unobservable characteristics. The implication is that the effect of such unobservable characteristics on educational outcomes will be incorrectly attributed to Catholic school attendance.
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The typical approach to addressing the problem of selection bias due to a binary endogenous 6 Cardak and Ryan (2009) decompose the university commencement decision in order to better understand the socioeconomic status (SES) gradient in university commencement. They show that the mechanisms through which SES influences university attendance include the decisions to complete high school, to earn an ENTER score and the level of high school achievement. All of these factors determine eligibility for university commencement. They do consider the issue of selection of students into the final year of high school and therefore eligibility for university. However, their results regarding Catholic school effects ignore the possible selection of students into Catholic schools which is the focus of the analysis here.
explanatory variable is to estimate a bivariate probit model of the form
where 1 u and 2 u are the usual standard Normal disturbance terms with the correlation between disturbances given by 1,2  . Due to the effects of unobservable characteristics already noted, these two disturbances are not necessarily independent, 1,2 0   . However, this approach typically requires the exclusion of at least one, and preferably more, reliable instruments that affect the decision to attend a Catholic school but are uncorrelated with outcome . 7 Without a set of reliable instruments, we adopt the AET (2005a) "selection on observed and unobserved variables" technique to place bounds on the actual treatment effect of Catholic schools. This approach can be used to estimate the effects of selection bias when valid instruments are unavailable. It involves three broad approaches to placing credible bounds on a treatment effect in the presence of selection bias. The first is to estimate the system in equations (2) and (3) The second approach proposed by AET (2005a) involves the assumption that selection on the unobservables is equal in importance to selection on the observables. As outlined in AET (2005a), the assumption of equality between observables and unobservables requires that (i) the included covariates are randomly chosen from the full set of factors that determine outcome, (ii) the number of observed and unobserved factors are large and none dominate the distribution of C or outcome, and (iii) the effect of Catholic school attendance (C) has a similar relationship to the explained and unexplained components of outcome. The data to be used provides a relatively large number of control variables that are wider ranging than in previous data and research used to study Catholic school effects in Australia; see for example Vella (1999) which does not include information on aspiration variables. Given the set of included covariates, the assumption of equality between selection on observables and unobservables may be too strong and as pointed out in AET (2005a), estimates based on such an assumption are treated as a lower bound for the Catholic school effect.
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While the formal analysis and more details of the assumption of equal selection on observables and unobservables can be found in Section III of AET (2005a) , the implementation of this assumption requires the following restriction be incorporated into the estimation of the bivariate probit model in equations (2) and (3),
This restriction acts as an identifying assumption and allows the model in (2) and (3) to be estimated without exclusion restrictions. As already noted, the resulting estimates of the treatment effect can be treated as a lower bound on the effects of Catholic school attendance on the outcome under study. In addition to this lower bound, an upper bound on the treatment effect is identified from the estimation of equations (2) and (3) 
which is a formal statement of the assumption that the selection on unobservables is the same as the selection on observables in the system in equations (2) and (3). Following the analysis and discussion in AET (2005a) and Dujardin and Goffette-Nagot (2010) , this condition can be used to develop the following ratio
where ' 2 X  and  C denote respectively the predicted values and residuals of a regression of C on X . The ratio  tells us the relative magnitude of the role of unobservables to 8 One could take a more or less conservative approach to this lower bound by assuming unobservables are respectively greater or smaller than observables but we follow the assumption adopted by AET (2005a) and followed in the subsequent literature of equality between selection on observables and unobservables.
observables required for all of the estimated effect of Catholic school attendance to be attributable to unobservable characteristics. Values of 1   imply that the role of unobservables needs to be greater than that of observables.
Results

Preliminary probit results
The results of naïve probit estimates of the effect of Catholic school attendance, relative to public school attendance, on high school completion and university commencement and completion are presented in Table 2 . The first column presents results of a model where X has been excluded from equation (1) implying the only covariate is C. The results show a strong, statistically significant unconditional effect of Catholic school attendance on all outcomes of interest. However, controlling for a range of demographic and family background covariates (second column) lowers the magnitude of these marginal effects, though they remain highly statistically significant with a positive marginal effect ranging from 7% to 10%.
The next two columns add year 9 literacy and numeracy test scores (third column) and student and parental educational expectations and student's own perceptions of ability (fourth column). With this full set of controls, students attending a Catholic school have a statistically significant advantage as they are between 5% and 7% more likely to achieve the respective outcomes than a student at a public school.
These marginal effects are much lower than those estimated in earlier studies of Australian students by Vella (1999) who find 16-18% marginal effect of Catholic school attendance on high school completion and university commencement and Le and Miller (2003) who find a 12% marginal effect of Catholic school attendance. 9 Using the LSAY98 data, we estimated the baseline model presented in column 1, Table 3 of Vella (1999) . 10 In this case, the marginal effect of Catholic school attendance is found to be 10.85% and is significant at the 1% level. While higher than our preferred specification in Column 4 of Table 2 , this result is 7 percentage points lower than found in Vella (1999) and shows that the lower Catholic 9 Using LSAY 1995, Cardak and Ryan (2009) also study university commencement. They find a positive effect similar to that found here; see their Table A2 . They show, through a decomposition, that the mechanisms through which Catholic schools influence university attendance include the decisions to complete high school, to earn an ENTER score and the level of high school achievement. Keeping in mind the concept of eligibility and these intermediate mechanisms, we build on the work of Cardak and Ryan (2009) by providing estimates of Catholic school treatment effects that account for selection of students into Catholic schools. 10 Vella (1999) studied the second wave of the Australian Longitudinal Survey (ALS) which included young people aged between 15 and 24 when first interviewed in 1984. We included the same variables with the exception of age dummies which could not be included because the LSAY 1998 cohort does not have the same dispersion of ages in the first wave. (2) * and ** denote significance at the 1% and 5% levels respectively. school effects we find are not driven entirely by model specification. These previous studies did not have access to data on educational aspirations and expectations, and as can be seen from columns 3 and 4 of Table 2 these variables have some impact on the marginal effects and seem to pick up effects that have been attributed to the Catholic school effect in past studies.
Since these previous studies, Australian school completion rates have tripled (to 71%) in public schools and doubled (to 85%) for Catholic schools. In addition, Catholic school enrolments have grown by 13% over the relevant period while public school enrolments have grown by only 1.5%. These decreasing differences between public and Catholic school completion rates, along with relative growth in the Catholic sector might also be contributing to smaller marginal effects. 11 We discuss changes in the Australian school and university sectors and education participation, offering possible explanations for the decline in the Catholic school effect in Section 5.
While these results point to strong benefits arising from Catholic school attendance even after conditioning on a wide range of covariates, we cannot rule out selection based on unobservables which may lead to biased estimates of the Catholic school effect. In the next subsection we present results that account for this possible selection bias.
Selection on observables and unoberservables: Bounding the Catholic school effect
Faced with poor information about the exogeneity of Catholic religious affiliation as an instrument, AET (2005a) hypothesize that it may be possible to use the relationship between an endogenous variable and observable characteristics to make inferences about the relationship between the endogenous variable, observed variables and unobservables. In our case, without a set of reliable instruments, we adopt the AET (2005a) "selection on observed and unobserved variables" technique, placing bounds on the treatment effect of Catholic schools. Details of the three elements of their approach are provided above. Used together these three elements can provide useful inferences about the Catholic school effect.
The first element is a sensitivity analysis, the results of which are provided in Table 3 . These results provide information on the strength of the Catholic school effect under the assumption of different degrees of selection on unobservables, the stronger the correlation between the 11 The growth in high school completion rates in Australia was evident during the 1980's and is noted by Vella (1999) Table 3 Estimates of the effect of Catholic high school attendance given different assumptions about the correlation of disturbances in estimated bivariate probit model. While difficult to interpret definitively, these results suggest a small amount of selection on unobservables could explain much of the Catholic school effects identified in Table 2 .
Drawing stronger inferences from these results is problematic because it is difficult to judge the true value of the (unobservable) correlation, 1,2  . However, as outlined above, it is possible to use the degree of selection on observables as a guide to the degree of selection on (2) * and ** denote significance at the 1% and 5% levels respectively. Table 4 .
The first row of Table 4 presents estimates of the model in equations (2) and (3), where the constraint in equation (4) has been imposed on the estimation. This imposes the assumption that the selection on unobservables is of the same magnitude as the selection on observables.
Given a relatively comprehensive set of observables, this provides a plausible lower bound estimate on the Catholic school effect. The results include the coefficients and implied correlations, along with standard errors in parentheses and marginal effects in brackets. The parameter estimates are negative and significant at the 5% level or better for all three outcome variables, while the 95% confidence intervals for each of the three outcomes exclude zero. The marginal effects are negative in all cases, -4.76% for high school completion, -3.47% for university commencement and -4.79% for university completion. As can be seen from the estimated correlations which range between 0.20 and 0.27, these results are consistent with those in Table 3 and suggest that correlations of this magnitude imply the role of unobservables matches that of observables. If this were indeed the case, the results suggest that Catholic school student outperformance is driven by unobservables and that the true effect of Catholic schools is indeed negative. (2) * and ** denote significance at the 1% and 5% levels respectively.
The second row of Table 4 presents estimates of the model in equations (2) and (3) there is no selection into Catholic schools based on unobservables, the Catholic school effect is in the 5-7% range. One interesting aspect of these findings is that the estimated range for the Catholic school effect includes zero.
The third element of the AET (2005a) approach seeks to identify the relative role of unobservables required in order for the Catholic school effect to indeed be zero, thereby providing further guidance as to the confidence we should have in positive estimates of the Catholic school effect. Estimates of the ratio  , given by equation (6), are provided for each of the three outcomes being studied in Table 5 . The values of  are 0.912 for high school completion, 1.167 for university commencement and 1.063 for university completion. These ratios imply that in order for the whole estimated Catholic school effect (  2  ) to be attributed to unobservables, the role of unobservables would need to be slightly smaller (slightly larger) than the role of observables for high school completion (university commencement and completion). Table 5 Estimates of amount of selection on unobservables relative to selection on observables required to attribute the entire Catholic school effect to selection bias (2)* denotes significance at the 1% level.
For comparison, the equivalent ratios found in AET (2005a) are 3.55 for high school graduation and 1.43 for college attendance. It is highly unlikely that the role of unobservables could be 3.55 times that of observables as the relevant 2 Psuedo 0.58 R  . In our study, the Pseudo R 2 = 0.18, 0.28 and 0.22 for high school completion, university enrollment and completion respectively. While, these results suggest that it is possible that unobservables could be as important as observables in explaining the respective outcomes, the relatively strong explanatory power of the observables here leads us to believe it is unlikely that all of the Catholic school effect could be attributable to unobservables.
Summarizing these results, Catholic school marginal effects range between -4.76% and 5.42% for high school completion, -3.47% and 6.23% for university commencement and -4.79% and 7.04% for university completion. These results imply that the Catholic school effect is at best positive but lower than previously believed for Australian students. It is possible that the Catholic school effect is zero or even negative but such findings depend on assumptions that imply large unobservable factors are behind the Catholic school effects presented in Table 2 . We now consider some explanations for these reduced Catholic school effects.
What has happened to the Catholic school effect?
One of our main findings is the Catholic school treatment effect in Australia has decreased markedly relative to the effects found in earlier studies that seek to address selection bias, for example Vella (1999). Here we consider some possible explanations for this evolution of Catholic school effects.
The intuitive response to these findings is that public schools improved relative to Catholic schools over the period 1980-2000. Student teacher ratios in Catholic (public) high schools in 1980 were 16.6 (12.2), while they were respectively 13.4 (12.4) in 2000; see Australian
Bureau of Statistics ( 1981 Statistics ( , 2001 ). 12,13 These data suggest that while Catholic school student teacher ratios were still higher than in public schools, Catholic high schools were better resourced in 2000 than they were in the early 1980's; see also Gonski et al. (2011, Figure 23) for expenditure based evidence. While the literature does not support a strong link between classroom resources and student outcomes, see Hanushek (2006) , one would not expect the 12 As explained in Australian Bureau of Statistics (2001), these ratios should not be interpreted as class sizes but rather students to total teaching staff, including a range of teaching support staff. 13 These student teacher ratios are consistent with more recent data on net recurrent income per student which was $10,002 ($11,121) in Catholic (public) schools; see Gonski et al. (2011, page 15) .
observed changes in student teacher ratios and resources to have led to a decline in the Catholic school treatment effect.
14 Another factor is the Catholic education system's stated equity objectives and a commitment to low tuition fees, including hardship concessions and family discounts; National Catholic Education Commission (2011). The previously noted growth of the Catholic school sector may have led to a larger share of disadvantaged students being enrolled. While student background is controlled for in various ways in the analysis, increased enrollments of disadvantaged students without increased resources would have raised even greater challenges for the Catholic school sector, leading to lower average treatment effects than previously identified.
Comparing the 1985 ALS data used in Vella (1999) Table 2) for Australian cohorts completing year 12 between 1980 and 1998. This increase in high school completion has resulted from several factors. First, full time employment opportunities for Australian youth have declined since the 1980's; see Lewis and Koshy (1999) for evidence on the period 1980-1997. Second, governments responded by introducing policies to increase school retention and completion. As discussed by Marks (2007) and Lewis and Koshy (1999) , these include reducing the availability of unemployment benefits to early school leavers, introducing vocational pathways through high school making high school completion attractive to a broader range of students and more recently increasing the school leaving age from 15 to 17 years. Third, there has been strong expansion in university education for which high school completion is a typical requirement. 15 Overall, the result is differences in high school completion between Catholic and public schools are smaller.
However, differences may persist and be stronger in post school outcomes such as university commencement and completion which we now turn to.
University commencement among Catholic (public) school students was 25% (16%) in 1980;
see Marks et al. (2000, Table 5 ). In the LSAY98 data, university commencement among Catholic (public) school students by 2003 was 56% (38%). This change is in part due to the 14 There has been a decline in the number of lay people working and volunteering in Catholic schools since the 1980's. As a consequence, the Catholic school student teacher ratio in 1980 may have been artificially high due to this potentially unrecognized contribution. A similar evolution in the backgrounds of Catholic school teachers has been observed in the US; see Kim (2011) . 15 The majority of students are admitted to university after graduating high school. Alternative pathways include mature age entry and admissions after completing all or some of a vocational qualification. Increased opportunities to attend university may have also reduced the Catholic school effect on university commencement and completion. However, based on results in Table 4 and Table 5 , the effect on university commencement is the strongest of the three effects studied and seems most likely to be positive as it has the greatest lower bound and the role of unobservables would need to be 1.167 times that of observables (the largest of the three  values in Table 5 ) in order to explain away the Catholic school treatment effect.
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While the school system has evolved since the cohort analyzed here attended high school, we can draw on these findings to contribute to the current policy debate on school funding. The recent Gonski Review (Gonski et al. (2011) ) is driving current debate and policy on school funding in Australia. It highlights two important points that relate to our findings. First, Catholic schools deliver education at lower per student cost than government schools across Australia; see Gonski et al. (2011, Figure 23) . 19 Second, Catholic schools take on disabled, indigenous and other disadvantaged students at rates relatively similar to their overall share of students; see Gonski et al. (2011, Figures 1 and 2 ).
As the decline in the Catholic school effect over the period 1980-2000 was accompanied by improved Catholic school resources, questions about the benefits of increased school resources seem natural. These potential criticisms should be tempered by the sector wide changes in school completion and university availability. In any case, if the true Catholic school effect is closer to the estimated upper bounds of 5-7%, then Catholic schools are delivering very good outcomes for students that are on average not very different from the 16 Almost all Australian university places for local students are government funded through income contingent loans. The result is that the critical determinant of university attendance is high school completion and achievement; see Cardak and Ryan (2009) Cyrenne and Chan (2012) find that private school attendance has a strong effect on subsequent university performance. The mechanism for this effect is similar to that in Cardak and Ryan (2009) . 19 With the exception of the Northern Territory which is sparsely populated with many remote communities.
public school cohort at lower cost than public schools. In this case, the Catholic school sector may offer insights to policymakers and the public school sector to improve educational outcomes for more students. Conversely, if the true effect is closer to zero or the negative lower bounds, poor Catholic school performance may be argued to result from the lower resources in Catholic schools relative to public schools. The combination of low tuition fees and a desire to maintain access to the disadvantaged poses a challenge for these schools. This is recognized in Gonski et al. (2011) who call for increased resources for all schools on the basis of enrolments of disadvantaged students, referred to as loadings.
Given uncertainty about the exact sign of the Catholic school effect, more research with richer data is required. Either some form of experiment or the identification of robust and credible instruments with new datasets will help narrow the bounds we have estimated, providing point estimates of the Catholic school effect, corrected for selection bias. However, the fact remains that a large portion of Australian families continue to send their children to Catholic schools. They may be misinformed about the performance of these schools, not appreciating selection effects when considering the benefits of Catholic schools, or they may value aspects of the Catholic school education that are not reflected in the outcomes we have studied here. Some factors that might be important to these families include (i) The religious aspects of Catholic education; (ii) Parents may perceive Catholic schools to offer stricter discipline; and (iii) Parents may be attracted to a private alternative for their children and choose a Catholic school due to the relatively low tuition cost, compared to many independent schools. Better understanding these dimensions of the choice to attend Catholic schools will require richer data and is an important avenue for future work.
Conclusion
We provide new estimates of the effects of Catholic high school attendance on high school completion and university commencement and completion for Australian students. These estimates are based on the approach suggested by AET (2005a) to deal with the lack of a reliable set of instrumental variables, providing plausible upper and lower bounds for estimates of the treatment effect of Catholic school attendance.
Our findings are that the marginal effect of Catholic school attendance on high school completion ranges from -4.76% to 5.42%. Similar marginal effects were identified for the effects of Catholic school attendance on university commencement (-3.47% to 6.23%) and completion (-4.79% to 7.04%). The significance of these results is that we identify a smaller Catholic school effect than previous studies for Australian students attending high school in the late 1990's. Using data on a cohort that attended high school during the late 1970's and 1980's, Vella (1999) found the marginal effect on high school completion to be 18%, around 3 times as large as our upper bound estimate. Our estimate is less than half of the 13%
Catholic school marginal effect on high school completion found by Le and Miller (2003) for an earlier (1961) cohort that attended high school in the late 1970's.
Given the large decline in the Catholic school effect, we offer some explanations for this change. Our analysis includes a set of education aspiration and expectation variables which are not available in the surveys used in previous studies. These variables appear to pick up some unobservable effects which seem to have been attributed to Catholic school effects in past studies. We estimate specifications similar to earlier studies and confirm our results are not the result of model specification. We also consider Catholic-public school resource differences as an explanation. While Catholic schools on average have fewer resources than public schools, the gap has declined over the relevant period, suggesting resources are unlikely to be the explanation. Enrolments of disadvantaged students have grown in Catholic schools and this may have contributed to the decline. Proposals in Gonski et al. (2011) to increase resources for all schools on the basis of enrolments of disadvantaged students will address this possible source of the decline. School retention and completion have increased in both Catholic and public schools. This is the result of changes in the youth labor market in Australia and government policy responses. This has led to smaller differences in completion between schools. There has also been dramatic growth in the availability of subsidized university places in Australia. This has encouraged high school completion and reduced differences in university participation between graduates of the Catholic and public school sectors. However, the effect on university participation is the strongest of the three outcomes considered.
These estimated Catholic school effects are at the lower end of results for the US but quite similar to the more recent estimates from AET (2005a) and Cohen-Zada and Elder (2009).
An important difference is that the lower bounds on the Catholic school effect are negative, implying we cannot rule out that all of the Catholic school effect may be due to selection on unobservables. This is in contrast to the positive lower bound estimates provided by AET (2005a). While many differences between Australia and the US exist, one possible reason for this difference may be the relative magnitude of the Catholic school sector in the two countries. In Australia, almost 20% of students attend Catholic schools while in the US only 4% of students attend Catholic schools. This large Catholic school sector in Australia is driven at least in part by per student government subsidies in the order of 50-60% of recurrent public school expenditures per student. While it is notable that Australian Catholic schools may exhibit positive marginal effects even when the sector is five times as large as in the US, negative marginal effects cannot be ruled out. Further analysis at the school and regional level may shed more light on relative performance of public and Catholic schools. This will require more detailed data about schools and their local competition which is not available in LSAY98. Such analysis is left for future work should the required data become available. 
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